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(57)Abstract: 

PROBLEM TO BE SOLVED: To emit electrons stably with a 
low voltage, by forming an insulator layer on an electron 
supply layer comprising a metal or a metal compound or a 
semiconductor, and by forming a metal thin film electrode 
on the insulator layer, and by making the insulator layer and 
the metal thin film electrode have at least one island region 
where the film thickness is reduced gradually. 
SOLUTION: This electron emission element S is composed 
by forming an ohmic electrode 1 1 comprising aluminium, 
tungsten, titanium nitride, copper, chromium or the like on a 
glass back substrate 10, by forming thereon an electron 
supply layer 12 comprising a metal or a metal compound or 
a semiconductor, such as silicon or the like, by laminating 
thereon an insulator layer 13 comprising SiOx (X=0.1-2.0) or 
the like, and by laminating thereon a metal thin film 
electrode 1 5 comprising platinum, gold or the like. And 
besides, an island region 14 where the film thickness is 
reduced gradually toward the center is formed on the 
insulator layer 13 and the metal thin film electrode 15, and 

the island region 14 is formed as a circular recessed part on the flat surface of the metal thin film 
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mm 1 1 4B*i/< «*ftJBffca*xtt*«f**>fe 
#t*iatf ^s^fttffis^. 

««jy#rt*5 0 n m&JbOBJ? ££T& C t £45$ t 
BiiaW»#S±-C«HU-Ci^ C t £ttttt**B*J5 

[ mm 5 ] raasa » &Bsafc»*B#sffl- 
**^BJb?«tBur^*ct^a***MMi 

[ MM 6 ] B5iafi«ta^l2«««e@S©¥ fift 

&mm i 6 (oi >?nfy i isk^stsJcS^. 

ct^Sfctr *«m i-7©i >Ttx& i is^ccs^ 
few*?. 

[MM 9 ] &gfeiiwchi*xm?~>wv 
mzx^zctzftuttmrni -lo^mipi 

[MM 1 0 1 WWHretfftHBBSSMBG*** 

as** ox*.** ra-feias^w 

Xfl£> 

«Mft^^%tt&«lll*IB*^1-4«»l*»J!!a 
«i. 

fg«SS^.«Xfii, &SfcCt&#«t? £s-rft£ 
[MMl 1) WIS&EBIg^SKftXg©^ m 
?*MM i 0 83«€[«^ft(a3R^«>ia6*& 

[MM i 2 ) iBe^R«*«tt»fio:sfl>asi*f!i 



!) 4M2000 - 1 49 7 66 

2 

[MM i 3 ] WWWRCXftJB»MaS©«eA« 
XfI<L, 

HBy—^D ******* y 7 h+^xs^soc 

20 £ t * * MM ! 3 iSw^^aSS^^^ai* 
& 

[MM I 5 J |liB^BBMSS»fi£XS<tHa3y*B 

ctzmLttmmi 3xiii4i^^aa^ 
[MM 1 6 ) nia^u ^ **«xfB*, fJiass± 

ccig^-^Vo ^ ^WttBfc.'fflSu *G>±K7 * ^ u 
v ^ 7 * j: r;Kc < it <> wsaw ftteB©-« 

* > JfftXlM x K x ? ? > £ -? r 1512 * - m 

t *ft»i-r 13-1 50l*rtl3^ ! 12 

O'* s»st. 

2 Sfin^SH' a U > * «S t , 

ma ^ u > * *«±k:«*s nfc*fti*« t , * 6 * £ 

40 ^Sfif'&VC, 

*a»«* w o *C C * & C i t T ^>^sg. 

SStsEKWK'i* 5 0 n mtl±<0K)l€:^r 6 C i £©8* 

so AwsautM in* a u ci ^ c t t r 
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(3) 

3 

m 1 7 Xte ! 8 Btt©&*&S« 

swiHRiftiB ±-««a t »* c 4 «Mk 4 r * b*b 

«iB^45W&l!fl»t?**C 4*^4T&«*« 1 7 - 

2 6 ©tarn* i s<M>**fis. 

4-r 7-2 i«H>ma>i §3tt©ft*£s. 

>a*ft«en* h ? 4 7t*©^g*c& w>m< 
-2 2w -rn*» i a«©*s«B. 

[ 0 0 0 1 ] 

cft*m*fc**«SfcBU tfKfc-fftHl**©** 
h 'J *Attte*©H*^W£Wc?5 ? 
h / < * ;l r> a * u ^ -ggKffl? 6, 
[0 00 2] 

S4 UrWfB^ftlBJR^F E D < field snission d 

&lva'«« flUtt, spineh»MIM*ffl^fcFEDfl> 
ode ray wbe> 4E£tC. Rftfr&gBl/fc*'- b^S 

[0003] cowsimmuw*. tutu 

spi nd&ft&®<onmxm%mv. «©ie&#* t * 
©c «a*B03»«t*<t<r^fcray^&. a 
«*aiorftB-«««*-ftB (mim> *»©**■ 

MJ^F^fc^. C©M I MfcJtoS+fttH*^**, S 
&±K**ft4b*t©A ! S. BJ5 1 0 nm8&©A ! 2 

o 3 i&isttjs . en i o a mfijtona 4 o r © a u ■ 

r*«|WSfl>TtCBBt/-CT*A ! *§4±&A ugM 

64. S^©-^±«AuHA>^ft?S*^*Rcmb» 
iMBkj*?*. c©Jtt**t*fc«***hWB»ctt 

[ 0 0 0 4 ] bfrUU&b. M ! MlSa^^fcUHR* 

£tt£?£A:*>K, St*© A ! ,0jtM(M©iM6ft 
n mfi£i£|g<kUfc*J , SSM3©A 1 * 0,»*f*B©e 

ea^A i,o.aft»<M4±*A««©»a«:. 



4SB2000-1 49766 
4 

[0 00 5] flUtf, «BH*7-65 7 1 0^E«© 

fcaMciMMMtStSc j X . fbasafcWW'ac 4 tc 
C©<* ^ ft*ttrtt6ShfeM ! Mnwl© 

s^aas^cib, grdutnaHti * 1 o- 1 A/of 

[ 0 0 0 6 ] MHM®M*4k+n m^** 4j?t* 

ttfcwt&nr. «*Mi«it#^**4i*0B«w* , 

6. *fc, *©* : fttffla^4l.f. W«i«Ll:*CSSW 

fflgSa^ftttK^^^. C©£Sl*«s&SSSi*: 
«BXItlK««lifct©t:-abO. C©fc 

6. 

[0 00 7] 

ELL©** 

WH-r*c 4©-c* 4«**ffl**Rtfcn*«i»fc7 

6C4^g^4-r6o 
[ 0 0 0 8 ] 

[■■*JBftf*fc»©*«J **WI©«*iBlil» 
&*«t < 4 t> 1 O00AM««: W U -CV ^ C 4 «*« 4 f 

6, 

[ 0 0 0 9 ] *^©^»g^^^^-ci±. mfe 
««^s*twa»4tt -7t:i»&c 4*iwi4r*. 

6^ 0 > WaftW*etf ^«*5 0 n mCLLoBetWf 
■±tWHk l/C ^6 C 4 ^^St 4T^. 

[o o i o ] ^^o^atas^M-rii. S5ias 
awe id w ^wiautfndwesi 1 WM-tcu* o 

r«. HgEsg«imiaifeB^e^s©^**iB^^w 
&Dfls»-c«)i>c4&ft8fc4r&o -^^^©^affi^^ 

[oo i i ] ^^^as^M^tt h^s^ 
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(4) 

5 

S© WWHlf*ili*r 4K1M>MW« W 1/ r c > 4&F 

.«T4@-?«eS^.CLIi<b, ftft©^^*^^^ 
«e«±KfH&T48MT»ffiXS£. ffflWPWifiJS 

AMIS*. *Strc±«»«4. 

[ o oi2] ^^o^&as^si^^Ja^t: 

if 4»ttflSSi*IS*a€? C 4 «r4«0 <t f 4. *J» 

^ISHt|t8E!^»»*fii©H«CWE*eo«t'4« 
[ 0 0 13] *fc, ★ftWCDS^tttBS^ilrtSa** 

i*. i»iwRt^w«s©e»*sitf^«i't-4a 
ft©aiwsr£ ur c*4«^fta^<2i&i^&'c.& -7 

imM<c«ttt*flKi*aiT4*--'<'-^>ya*w 
r4«sa«»tt«;«^--^^p ? **iaaff&'7v ? * 

r-'^D 7 ^TOft«iBHa«C&»««:^.«'r4^Ja 

[ o 014] ^^o^affi^cc'^ii^^^^r 
a ? *«**T4 y 7 h *:>x«*fi&C t*4*»tf 

^RSBsfi»t*xs«>ax»«isa , - p ? ^ *7xs<&fi 

epjn-r 4««iiut&xs £Str c t t r 4* 
[ o o 1 5 ] ^m^m^^^m&^a^x 

it. m&7e •? 9&fXL&&* pias^±tci»^-M-y 
&<LlT4o 

[ 0 0 16] 5 *>CC, -<S*£0>l<D^&ffi^&SWc^ 



4IH2 0 0 0- 1 4 9766 

4. 

[ 0 0 17] *SWO>*5n«S(C45C»-Ctt, 

<D§Sii£Wf 4C±*4»«4. *£^e>***£SK 
*H ^C(i, H&aSttKfctt 4E?£6Si9li@&#R& 
WW*IB±t?l|«0t:i'4Ci*«»ir4. 
ft^lfitcfei^li, Wg2aH«ccfe«4lffil6»<*S 

^!«^ttB±r««t,rC'4c ^*e»i-r4. 
to 018] *esn!©*»itHtt:toc»'Ctt. maaws 

^istif 4. *gmo>&*f&ss!ctei*x\t* mzsm 

20 *CfiS ^ n4 C d if 4o *&*B<!>i^£gCC 
[0 0 19] 

c>'^i^e@«E©ai*fl>-9»^'e«>ffffl^aEi-4* 

w ^picS $ n 4SToB«4uirr 4 s^ft bsst- t w 
30 4. ^^tc, *^^^aa^c^, W»(*S^)1 

^«»*W4©l?AA-^^aWSafet'^<V»© , C« 
»MK9#rt±*4. *^W©e : FfttHi* : ?- 

r. £yjwa^^y*®«»a«:*sfa^4ftft^^ 
s ? > o3ftr'-t>4, 

[0 02 0] 

8g 0 oogS^T 4 0 0 1 <C *T J: ^ (C . -*^fef?tei^ 

U^(A1), £>?*r> (W> , Mft^^> 
<T i N> % » (Cu> . ?Di» (Cr) u£frhui> 
*- s - i?^® 1 ! *«s*U •e©±«^SSl/<ii^ 
S{fc^»JX«i^l p 2> (Si) ftdT©*»IW^€)a4« 
^KttJSl 2«:».«l/ 4 ^C-±tCS i O, <X=0. 1 
-2- 0) <f^^^4lfe»*IBl3«:aHl/. «^>-b 
ccFUtfB^ < P t ) , £ < A u > ^<L^&ea9S«S 

50 i & «:«ei/"cHi.«dn4. 1 3iw* 
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7 

f&htx 0 > 5 0 n mv±o>&#>xmu>m 

r. Ar, Kr, Xe*&*«*ft6««£#*. X« 

££#**)*H^C#*E 0,1- lQ0mTom!f2l/<ti 0, 
l-2C'mTorr. fiSSu-h O.l^lDOOnq^nlf* U< tt 

[ 0 0 2 I ] 3 6tc, «&f*J3 i 3Wigl?8Sg 1 

&AtMU 4#^/££*va>*o BlKStfJ^K:, £ 

i>. 2tc % m&l 4Kfctf&*#f*Bl 3tt»--HMft 
[0 02 2]OttC*4MWU4tt. KTOJ:9<cS 

mtegl2&$fiST&o @3tc^f^:^tc, 
-s^ea&s i 2 «Lbic«&«^<&*tt*- 2 QZtffi? 

ft. £R;Wai*6:hS§*. «WtfM*Bt*& 

R8BSSl5*JiUBfft. ^^Oi^fcSW 
I*. 

[ 0 0 2 3] B 4 J: . s^teS I 2 
Ktf*tt*-2 0 ±tc*fit«* 13,13 a*JE££1+. 
ttf*C^**&*M*f*B 1 3 C C t\ 

^ ftffeg 1 2 j^ae* 2 o wim»M>m o tctra 

tMfcMafliA*. *£&#B 1 3<D^KJ3*&ilG;XBJ5 

t-*»»(*J§S»t*£«*i 4fcfctf*s : ?-£*SBl 2 

[ 0 0 2 4 ] £K> H 5 W . ««t*a 1 3 £ 

EflHiW 2 0 ±KftB 1 5 15 a£i£f8<? ^BSSS 
SB 15 CC'C, £Jgtf&&#J2l 3SO' 

f»?i^2 OBCIBft^^a-ftJUftB 1 2£tf[fcfc J P2 0 

1 4Kfct**fe»«tts 1 3±o*»Ar»«T* 0 r a 

t>*>. (fctt-T-2 0 iJMWtB 1 3 Sfci**a:Bw«*S 1 
S?ftttJB 1 20D#£tC&#-*?t\ 1 3Rtf& 

J: 5*1/ IT, H»"C*&MMtl 4tt. $&$*<*B13£ 



«B2 0 0 0- ! 4 9 766 
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[ 0 0 2 5 ] CCD^BBWWi«XlM>»^. **4* 

^«tiB«oteiwa«>«ii« 1 4*w«*n*. * 
fesis-c* &i»«««*t*Ba«< a ofc^. kiss 

[ 0 0 2 6] ABSKSBKfltEe^a^Xliatt^ 
KMNMHMtBl 3<D»#±K««*&£fl«iS«S 

■«:«E*a*ii/ , c. is*wfc*arr. cct?. sfe»<* 

[ 0 0 2 7] -^'K^ hSf^ltTC'S-T-ftftB i 2(0 
S i «St^Si*lWT?*^fc^^Jiaw^^ia^ 
ecu AttHUW^ o r . c c^^tc^ cs«stt*»tfc* 

[ 0 02 81 5 6tc, ±g2*te«G>«£, WttT- 2 0 tt 

&+tmxn<o&mK?&m&ftm\ 3 

* u-ceai/. ?(im^f*B 1 3 b^/ri./CSt&^2 0 
is^^si 2t**iu*c*>J:^. (S8nt:t*a*&&'e 

[ 0 0 2 9 ] 5 6cc5 fe. S«* 1 4 iifftft^ K ^:^> f 
u - *WmW£W& S tiT, B 7 ROB 9 k:«T J: ^ 
cc. ftMW^tttmatfl 4aao'3->tta>Ea»i 4 
b i bX i> J: < . 1£«te£f ©«ttac«J«*4«ff* 

Hi 0tc^^:^cc, «vMi-W >il/<l*H : ^ H< 

i?2 1 bftBttwfwcflBt^fcW-. .s?a<oaa»«> 

50 <*B1 3 DiKie^-^^o^ f2 1 a SCX 2 1 b^rW 
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*- ;<->t>y»2 2 a&tf 2 2b£W?£. 
[ 0 0 3 0 ] CC-J: ^CC. W-ftffi«-?£ l/ftf. H 
1. @7&t>1a9iCnVS* J: -5tc, RiftMO, 

^ » 2 l a Rtf 2 ! b *K*i/c. H*-c&*s« 

El 5. 06, B8KCXH1 Ofc^f .fc^tCrafi-rSO, 
tf-M-yD ? * 2 1 a SO' 2 I b *»*l*-rKfi» 

[ 0 0 3 1 ] C ©ST-ftU*^ S I 0 

G>Sigfi±i/c, niir^^. ctitctim?* 

*>*mm\m i to> . biw (Sn 

0 > . BEfk£fS < 2 n O ) ft tffr ^a*it©3 * 
*M2t»*f*Ji3R f G f B±aiBtt&ft*. S^gfi 

1 OCttWiff A 1,0.. SiiN,. BN 

[ 0 0 3 2] S^ttlfiXm «ffl©£HSBS« 1 5 

MB ! 5 tC'BtcsEV d, M^tf 9 0 VRSHttBO 

I&T*. SS« 1 4rt<^B»B@S 1 5 fMKai/fc 

[ 0 0 3 3] C<0&#M 1 4^B«3-6ttffi£ftfc:*F- 
e cfttMSfcl e) li, tf[g(./fc2L,**sS <JM£ 

tc^-ctoiim au**«S2£»fc&ft*. 
2? » *ficcst« (t 3 aowffi 2 nx ^na»iw * "I** 

m^mfc 1 sjWEWcft&j^ic*- s ? 1 1 * 

««fcffi«pJir*'* fc ?*-S>*"" (forming) <U> 

is i 3*r<DiMMfc, ^ < > hi^is:n&«*sa 
ovt-^y y®mtmm&ft&cm< , ***** 
^aa^>^ <d«*#t?* 
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[ 0 0 3 4] #*Mlfl!**ftffl** "CI*. B«««:<8 
SfiBl 3«iWWlf««<<t-j'Ci»*»», Tft*>*> 

XM < ft -? < *&#S 1 3 (OiC^IISB 1 5 

<Kt«*ftffi#f#&n*#. s-5cc««»sflSftxg4 

do-c^feu^^issssn-s. *fc, ea. ^ 
*^*-7ri'-satt^ftt«:«^nfir««« 1 4^* 

[ 0 0 3 5 ] *+©ttfflffl*KR9 l/Ctt. »-HSPi'CB 

tPA 1 4«E>*^* : J L ftBis^«seKi i.tr«ttur 

C^©T?, * U«?jfeft ^SKSS*©*^**^ ft 

teS i 2^tt»4ibri±s i^c^ar*^. r^e 
)iv 7 *i' 1 )^^ (a-Si) a-S \ Q>V^ % )> 

^>ijri> { a - S i : H > . $ ^tCS i 
{ C ) "CS^ b /c*S( fc7 * JU 7 T^Ua^-'W 
K ( a - S » C : H ) 1>. S » a>-g!i^M^ { N ) "CK 
jS0*ckStfk7^7T^^ l J=J>'f ^ h^r^ F (a - 
S i N ; H) ai'Ofk^tt^^^ffii^tl, 

^^^7A (Ge> t Ge-S « , .^ib^'J <S « 
C) . tfWtf^A (Ga As) > L»>(t^>r.^i* 
{ I iiP) , -feUVlfc^KS^A (CdSe) XttCu 

[ 0 0 3 6] X«, 1 2(Otmt OX A I . 

Au. Aff. Cufti"©#Rr'4>wa*c*>&^. Sc, 
Ti, Cr, Ma. Fe, Co. Ni, Zn, Ga. 
Y. Zr. Nb. Mo. Tc. Ru. Rb. Pd, C 
40 d. Ln. Sn. Ta, W. Re. Os, I r. Pt. 
Tl, PD, La. Ce, Pr. Nd. Nd, Pm. S 
m. Eu. Gd, ID. Dy\ Ho, Er. Tm. Y 
I), Luft£'4>ffll^titt'& 0 
[ 0 0 3 7] ffiftttS ! 3 OC-fiS^ttrU l/ri*. Bit 

LiO», L > N«, MaC. KO,, R l>0«, C 
sO,. BeO,. MffO., MgN,, CaO,. Ca 
N.. SrO,. BaO,. ScO„. YO,, YN.. La 
0,. La N», CeO„. PrO.. NdO,. SmO,. 
50 EuO„. GdO,. TbO,. DyO,. HoO„ Er 
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n 

O,. Tm0>, YbO.. LuO t , TiO,, ZrO,. 
ZrN>, HfO„. HfN.. ThO,, VO>. VN.. 
NbO>. NbN t , TaO., Ta N>, CrO.. Cr 
N«. MoO>, MoN», WO,. WN„. MnO.. Re 
O,, FeCX, F e N». RuO., OsO>, CoO„, 
RhO.. I rO„ NiO., PdO.. PtO.. Cu 
O s , CuN». AffO,. AuO„ Z§iO,. CdO,, 
HgO,. BO., BN.. A!0., A 1 N., OaO„ 
GaN 4 . InO„ S « N„ GeO>, SnO.. Pb 
O f . PO., PN>, AsO», SbO,, SeO>, Te 

o, u m£mmti&wt&m£itfavi>£*<>o 

[0038] *fc. L i A I Oj. L i,S iO,, Liz 
TiO,. NfiiAlnOn. NaFeOi, NaiS»0 

K.SiO,, K^TiO,. K.VO,. Rb,Cr 
O,, CS,CrO., McrAI.O,, MffFe,0„ M 
eTiO,. CaTiO,. CaWO.. CaZrO., S 
rFe,»O lS , SrTiO,. SrZrO,, BaA!, 
0«, BaFe,iO». BaTiO.. YjAliOu. Y 
jFeiOn. LaFeO,. La,Fe t On. La 2 T » 
,0,, CeSnO,, CeTiO.. Sm.Fe.0 ia . E 
uFeOi. EujFeiOn, GdFeO,. Gd,Fe> 
0„, DyFeOj, Dy.Fe.O,,. HoFeO.. H 
o,Fe*0,i. ErFeO,. Er.Fe.Oi,. Tm,F 
e s O,j, LuFeOj, Lu.Fe.On, N»Ti 
O,. AlJiOi. FeliO,. BaZrO,, Li 
ZrO.. MffZrO,, HfTiO,, NH.VO,, A 
ffVOj. LtVOi, BaNbiO*. NaNbO,, S 
rNbiO,, KTaO,, NaTaO.. SrTa 2 0 4 , 
CuCrjO,. AffiCrO,, BaCrO,. K,MoO 

Na,MoO«, NiMoOc, BaWO,, Na,WO 

S rWOi. MnC r*0,, MnFe,0„ MnTi 
O,, MnWO,, CoFdOc, ZrtFe,0,. FeW 
0 5 , CoMoO.. CoTiO.. CoVO„ NiFe 
,0,. NiWO.. CuFe,Oo CuMoO,, CuT 
iO„ CuVOi, Atr,MoO„ Ag 2 W0,. ZnA 
hO„ ZnMoO,, ZnVO,, CdSnO,, Cd 
TiO,. CdMoO,. CdWO,, N a A 1 0,. Me* 
Ai*O c . SrAhO,. Gd.Ga.O,,, iaFeO 

Mt'IiiiO*, Ai,TiO s , FeTiO... MtfT 
iO,, NajSiO.. CaSiO., ZrSiO.. K, 
GeO,. LuGeO., Na 2 GeO,, BijSn 
,0.. McrSnOj. SrSnO,. PbSiO,, Pb 
MoC. PbTiO*, SnOj-SbiOj. CuSe 
O t , NaiSeO.. ZnSeO,, K t TeO.. K,T 
eO„ NaJeO,, NaJeO.v^iP^ 
\m. FeS. A!aS.. MffS. ZnStt£©5Mfc 
ft. L i F, M g F a . SmF, HtrC 
!. FeCh, CrCl,£t£©*ffctt, AsrBr, C 
uBr, MnBfj &£<P&ffctt. PDh, Cu I, F 
e I Z UL<0S Xli, S i A ! ON^<t^S 



7) «H2 0 00- 1 4 976 6 

1? 

[ 0 0 3 913 6tc, pastes 1 3eK«tttH&l/C 

A1 S C,, B.C. CaC, CraCj- Mo,C. Mo 
C, NbC. S iC. TaC, T » C. VC, W t C, 
WC. Z rCCti'O^HRItft^wa-C**. ft*, 7 

n*«BBii*»-i 1, cCj^c.i.tt^*o. -t 

io 35+ . 0„. N,©xttE^ft*:**\ 

[ 0 0 4 0 ] tt«WSG>SK«« 1 4 Wffl>¥ffl»»0 
& 5 0 si mSLb, O < li 1 0 0 - ! 0 0 0 n 

1/CttP t , Au, W. Ru. I rftWaWSMWrC 

Be, C, A !, S » . Sc, T ! , V, C 
r. Mn. Fe. Co. Ni, Cu. Zn. Ga, Y, 
Zr. Nb. Mo. Tc. Rh, Pd. At', Cd. ! 
n, Sn. 7a, Re. Os. II, Pb. La, C 
e, Pr, Nd. Pin, Sm, Eu. Gd, Tb, D 
20 y. Ho. Er, Tm, Yb, Lua*W|l*6ft» 

[0 0 4 ! ] ^fccn^cs^ftffiS^**^^*-* 

•»Ei^fSSt*PVD (physical vapor deposn ion) S 

- < molecular beam epitaxy) * 'J > ^tt, 

t > 1 . ? l' - ^ 5 tfPA*. 

(t^lMttttCVD (chemical vapor deposition) ^£ 

ioao^n. cnccitacvD*. ^x-^cvd 

30 ?i. MOCVD (metal-onaanic chemical vapordeposi 
[0042] AtW(C. S iCCB (?Kp>) tttSJBLrfc 

0. 1 5 a t mWS)*d-CHanofcS i<P«*#ttSH* 
40 5 0 0 0 n mfiWOfc«^WftJl»«*Wfc*H>( l^fc. 
[0 04 3] Sl**SWiOr, BlS^nirrJ:^^, S 

ufSi<OMWm^ (KT. ^CCA^-lr<t^^) * 

^c^co ifctt^MWis i o/c. es^a^sstsffi^ 

50 [ 0 0 4 4] «tt»fi«X*iUr*3-JHC0ttS 
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[0045] Sfc, M2^fefl£l/C. H6Ki5nTJ:^ 

ecitsrccs i o,© : wi«»i*B*5 o a mcommc 

* t/«Jdlrfc6»f, U2SS 1 &tt>l&Hti 

Irfe. 

[004 6] 3 fP3Safcffl^l/T:, @8tC^ 

SS*, #XH<-*. 9flU>Xii£Sir, Si^ 

&ig 5 0 0 0 n !», ^£ 4 0 0 0 n m<Dv 4 
T-**~7B*9JL\tilS&Z. Qum. SS4000n 

[ o 047] awe, m i -S3 -eft^ftc&s^efeDs 

JVC S i 0.O36»*J§*:3 30 rnnfiMOfc. C 
atfErwf-rra ? *<LS f l^t' 

[0 04 8] iWC ^SS«S<J>;> 
Sia^lUa^JWl Ptfc&l>tt. An© 



[8) «B2 0 0 0- 1 4 9 766 

^W«B!MRM«:nttM«U:4 

[0 04 9] 5 6^, *4*ftfl&l/'C. @I^^TJ: 

M i *te«^B--xsr'ffia!snA:f)©-c*& 
loose] ^6cc*fc. msjawn&o-c, @tcc^ 

-ua -ju* irtfflc *fcat j: or, u^h^ 
*3jafc«iBh-x«-ci«i$ 

30 tlfc^t 1 **, 

[0 05 1 ] ttJSiH&br, »Bt«ttTOtfH> 

[ o o 5 2 ] c n^iiacsa*^ s«acxaws«E 

40 0"To r rXai O-'Pa^^^O, s^&S^ 

0-12 0 VWifQL'X. Ks* I da 

CMtMiMifcl e*»l*t#fc. ^0)****, Tfi®«l*c 

tt/Mw«*W*tt©i||l«:ftr. 
[ 0 0 5 3 ] 

[*1 ] 
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& -T H A 

fn J JOB 


EE 

(v> 


kKA/cra 2 ) 


(e(A/cm fi > 






TW6i+fl/*4^/5i0t/Fl 


90 


B.0OX1O" 2 




10.52 


TiN/Si+B/A^-?/Si02/Au 


90 


$.2axio* 


2.15 x I0 _t 


1ft.« 




TiN/SHe/SiO^SOwnV^A'-^/S-Oz/Pt 


90 


4.00 X10" 1 


1.11 X10" 3 


2.71 


*3**« 


TiN/St*fl/U^XK'Si02/Pi 


65 


400* 10"' 


5.72 


1.41 


«4MtM 


TiN/Si*B/*A - -*< &£>/SiOa/Pt 


90 


3.04 *10" 2 


5.34 x I0" J 


12 80 


22J&&I 


TiN/5r^/Ui>AK(^a£>/SiOJ/Pt 


77 


I.WxiO" 1 


5.61 x 10"' 


2199 




TrN/Si+B/Si02/Pt 


100 


6.79* 


t 10X10"' 


14.S1 



/ i P t XliA u ) OfHSSiSfl)^^, ttttPIKtto 
r ftffl^ifcrffcS o < i> c i * * c i #5iss s n^, 

[ 0 0 5 4 ] P t sft&fi&BOfcS 1 ^tea<0«^BjcS 
tfttUSfc ! e©Sffc£H 1 1 StXE 1 2 fctn«ftft 

C<D^WcC«70«att*««*6 - 9X10" A/en 

4 -C* 0 . ttisHH-Ctf 1-2X1 0- * A/crf "C* ->fc e 

5 7<:l!fl»fettfP.«tt** ^ 'J - h **fe « H& 1 4 0 ffl 

X. «X(cttMco^^$CofcfiUU«8kl eRtf** 

[ 0 0 5 5 ] *fc, iJ2*tt«©ai* 4 C«*(*8^tt: 
J55 0 n m&±<05 0 n m ^ 1 0 0 0 «i mOSBCDM 

S-ffeiUtt* Ie/(ie+id) x i o 0 i% > fl>£ 
ffcjcfct-r, roV(XT0VE£ftiit&c&sc:<i:9, ^Jt 

mU±<7>5 0 n nv- 1 0 0 0 n m<MBBo>MlMi1tt & 40 
[0 05 6] *fc, B*^fiBL/V^S iS^feteSmfe 



m& 1 5 2 0 a cciwjticjija:*** 

1 4 £ m^(o\mo>^im^t zcti> 

XZZo 

1 0 0 5 7 ] m 1 3 cc*r^4?8Bfla'c*ift«« 1 
4#. ;»»j:9KSJi)t'c*&« *-r. *-^^>«si 

^ * y > ^ttft i-tct: om^<*B 1 3 tear*, 
wefts©*''* ^ ^ u > ^cc^tc, * $ftfcj&s 

(DS^«^l/CI5Sf 1>C ice J: 0 . j&KS£2 0 a©- 
^112 0 aKftW*X»iW'6aS» : £:«»*B 1 3 

Egf^> C ii<: <fc 0 , assa 2 0 a ©-#«ltcfcraj£ 
0 a (CifilW»X**T^«»«:^!R«as« 1 5 tc 

ftivc-as^© xs* ft ^ ^ « i/ r , ^ ^ ^ ^ $ nfc&s 

@ 1 2±<j>mUBximbx^ho ttc % txatzo* 
t bx^mim^u^mn^m%^mi>mrjm^ 

r. 1914^^^^. 3St>'^BSJlSs 
S 1 50W»sa?iK«ft!| 1 2<Diijg|i 1 2 a(Oli±tC(fii 
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17 

h ij v y ^ 7 < ? * > y* «e -7 -csasn 

£ f *^-ftttiBl2a)lljai2al*lliiltO'Ciia-7r 

3#jm«wi 1 2 ±q«»b rework*. *fc, 
[ o o 5 9 ] b 1 5 i*, ^ttw^^fttas^aua If 

0 ©£3*3yB4«rtfflK**. en€ti7fTCC««T4ft 
ft©*- * ■? ! 1 iW^ntoio 
nSl lit, -r **u«fJt**£*4fcaMC 

ft. «, ^OR, G. BB«Wl6i; , C3*iB4ft-5 

1 Btt, BOT 1 
eft6*«3MWc*OT *fci6cc«»sn, *- s - i 7 

1 1 icm^i^oxm^nx^o *- * ? * 

s€E 1 1 R.U'-m&fe 1 6 cC'V-^^^EtS^ S 
£T* 0 JVC. *»WflD«^SB«>lBft*Si^t:it 

mm?**. 

[0 06 0] Bl 6«C5iT«t^«:, W-fttflJSt^SU:* 

HfcSftJs 1 3&tfftMVM&l 53*6*4. C©tt*i 
#E 1 3 1 5 li, C C -eta* Lfc^ 

#Bl. 05, B6-H1 0. mi 3. 01 4KWJ: 
^K. *n6©ffH^£T4*flKtet*X'*h6©fi 

4. «WWMl5li*aSB4«:iBt/ , C^4, 
[ 0 0 6 1 ] WC, S*Rtifl»S©&'* «:KDB^tl 

ncc^o c©«H^J*Si 7My<*S£i 6*£ 
K«£IIMT4. ffctofc. HI BicStfJ:^ 

130**5 <G>*C*4. 

[ 0 0 6 2 15 6K, -*^5S«rii. SffiSfi i 0**fe 
jft£M4^*HW4J:$<«MI^»»i 7_t*m® 
tf CfltolgttR R*«.«3 *VCI*4. FSSR RttiffltW 

4#. HSSRR£, ^»tfi^SCC'PUU:2. 3<@0> 
WacD«icfflHI€:«)WrB*l/r<>«l:tr». *fc. B15 
T?«. KiHRRi**-* 5f^«ftl lKft»£»fttffl 
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F RlcBOTa^t^J*!***^^"**^* 

[ 0 0 6 3] H<c % c<«tf R RI**©±JSSBB#, 
«g«*OT4TJ£ffi««fc 0 < B«*n*C 
ViU'. «*>*, BKRRtt*©±»tfHHiKK 
B&^tTfttfl&lK^ffi-r 4*- ^-'O y»*WT4 J: 5 
K. ©fijt3n4t***« 01*. EK. 
BSfil 1 5±CC»*5nfc'<^«ft 

fil 6 «^*tta»r®&IBSB«S 1 
[0 06 4 ] t-^ ? yui it*, -ewttfttui: 

It. Aii. PI. A!, W^0>-fl£K I COBMKJBt' 

I &NdOdA. A ! iMo^. T » iNflDfiftfc 

b$-fm ZXhZo ft* . Si 5 tttBft Lf ft<r »*WB 
»ios^-^^Mn> K * Sio,. s 

iN.p A1 4 0,. A 1 Nftt^tHtft^^-OS/* 

tc^$**ojsai^, atsaccflfift^ ft 

[ 0 0 6 5 ] £mBmm.& 1 5 ©ttSi*, 

aw- *»i±*rats * j»* ^ i »ttttt\ a 4 c t * o 

30 t*. *^fe{Ba$**<1"4fc«rCC. 4JMMIM15 

Cs, RD, Li, Sr, Mtr. Ba, Ca?^#* 
r-. ice, ^tifco^Atrfc^TfeA^. sfc. MS 

J4<. fei^Au, Pt. Lu, Ag, Cu©»(*X 

tic n^>(o^#55^i u> 0 cn^«>#gtc, 
xi>nfoX'h&. 

[0 06 6] ^^«Sl6CE*M*iL-C», Au. P 
40 t , A I , CuWHK I C0BMtCfto*hM&X' 

g^c 0 iim^aa-c**. sign* 
*rtfc**© , c*n«, ^<^«s*fiffloft^ , c. ^ 

«^ffir'^aa«^7^fti"OSiE1i<f>wiSSlSl 
0>P?S {»ffl5«l 0 i«|arS'&ffi> i-tt, i TO^ 
'ft ^> is^ ft =2 b ^ ^ ^fe £ ^— IWJK »S S *l. 
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[0067] 3U**SS£±Kii. ?0>MJ:M» 
2fSH> FR#*-*7*36! iK^T^ftS^K 

u**sl£2<E±ictt:, R, G. Bfcttfctt 
&tt*»*(W3R. 3G, 3B#aa£EJ4Kifir* 

<^*StCI«liBSfii«5iSSfi<0»lfi«:--* (Pistil 

£fcft*o 

[ 0 0 6 8] CCr.J:^CC. ^jtertOO^^fttSS^^Sl* 
# BOJb^^&ft 

[ 0 0 6 9]* 6 J: ti«, 0 1 7 ccth 

*^ftHHfe*« : f3 03W»^n&. S^ftS 
ft*** 3 0 m h«r ft HJX* S ii, ±a*»« <t 

hike, *-5**«tsi i swans tifciRBSfi©*' 

?xftHHE 1 OiKi^fftftS 1 £ e«AC. *«>± 

[ o o 7 o ] c (o^faM(Dm+fc&m+<»^®^te 
i 5 ±tc»#ft ® 3 tmm^ s n c . »f Mifttf* 

WJfftB S ft* . 3 ItfWftHHfcf- S ® ftfjW 

jk££7fcf *fc, @ 1 8K^r<fc5cc, 

ig^-^^D ? »*i*£ufc«?fttti%XX?-3 o-c*> 

[0 07 1] 3HEWS3&. »gfe£*©£*f**iS?fi 

iti§wtta*rc«a$n. ^n^sst**^— *ft£ 

[ 0 0 7 2] C <0£ ttZWUtoMtiKA ♦) . fc^ ft 
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i ft 9 HBBWW±'C * h. 

[33] <p^^J:^^fta^^^^*U^^ 
[34] "^^^J:^^affi^C's?3£*^*jW* 

[@5] J: &^ftS£^§!&*?*K * W * 

X^ S1S0>»f>tt7*BSH'C* *>o 
[36] *^«cJ:&^**ftffi*-i 1 <0ia*ttti:*J 

is?] ^Rw^ji&fe^s^ftfas^^s^si 

[38] J: a^lTCftfflXi^SittStfS 

[39] *JWKJ:*itoWftlB*««»4!:*»a 

[3103 ^W^Ji&ttcs^ftWST^)^*^ 
tt3*c*>^>o 

[311] enfflt/fcXWEV p sfcti**. «1I«B 
[312] EnJaufcX^Ev p AtfcCWlms 

[313] -^0^cc:j:^^^fe^^S^^^ 

[314] ^wccji^aa^Aoa^ttttist^©** 

[315] TWfeWK J: ^XIWhMS^ftiilXT^ 7 h 

[3i6] ^ttpto^aais^ ^ ^ ^ ^ a 
71/ ^^.go>3 1 5 icmzmA A«:a-jfcW8«»*t 

[317] ^W^Ji^feStO^fttBft**^* 

[318] *%W^^4l6«^«to«*ftBlft** : f- 

[R^fl>g^J 
1 S*tt©H«iSSS 
2 

3R. 3G, 3B 1tHt»m 

I 0 

II = . ? t^fe 

50 12 m^mm 
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15 &B&!S8f 
18 s 



(12) 4*8320 0 0-149766 

2? 

* 1 7 ttgttSftS 

20 im* 

2 1a, 2 1b Sf-'^aj* 



[Si] 



t 1 t t 1 1 |z zz 



£ \ 






t t * t t t 4 
* • « « • « — 








> — , 




a. 

10 V 





[B3] 



[@5] 






[B6] 



[B7] 




[138] 



[129] 
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m i o i 



[sin 





[@12] 




[013] 
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tt5*a*»rW:tR6TBl»15 

S3ia«^arfiM±.a6Teisi^ •>< 



(72)WH# Sill ©IE 

»5*a^Sifia±fl.6TSl*l^ 
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